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REMAJRKS 

The amer^dments tc the specification correct minor errors. No 
new natter is believed to be added to the application by this 

amendment - 

Status of tHe Claims 

Claixns 1-14 are pending in the application. The amendments to 
the Claims improve their language without reducing their scope. 

nh- i^r^fcions to Tb ^ Specification 

The Examiner objects to the specification as being unclear. 
The specification, as amended, is clear and concise. 

Rejection under 3 5 U.S.C> 101 

Claim 12 is rejected under 35 U.S.C. 101 as being an improper 
definition of the process. Applicants traverse. 

Claim 12 as amended clearly sets forth a method for the 
prevention or treatment of a disease. Accordingly, this rejection 
is overcome and withdrawal thereof is respectfully requested. 

r,^^^..,r.r. nT^der 35 U.« ^ 1^^- T^aragraph 

Claims 1-14 are rejected under 35 U.S.C. 112, 2^ paragraph as 
being indefinite. Applicants traverse. 
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The Ermine.' s co,nmentB have been considered, the claim, as 
amended ar. full, definite and have full antecedent basis. W-, 
claim 13 sets forth nu^rical ratio, for chromatography solvents. 
AS is taown to persons having ordinary sWll in the art, these 
numerical ratios for mixing solvents are on a volu,.« = volume basis. 
Accordingly, this limitation is clear. 

Accordingly, this rejection is overco^ and withdrawal thereof 

is respectfully requested. 

T-fnrtnatiion Disclosure S tatement 

Applicants thank the Examiner for considering the Information 
Disclosure Statement filed July 17, 2002 and for maWng the initial 
PTO-1449 form of record in the application in the Office Action 

mailed Novernber 13, 2002. 

Conclugion 

Should there be any outstanding matters that need to be 
resolved in the present application, the Examiner is respectfully 
requested to contact Robert E. Goo.ner (Reg. No. «,593) at the 
telephone nu,*er of the undersigned below, to conduct an interview 
in an effort to expedite prosecution in connection with the present 
application. 

pursuant to 37 C.F.R. S5 1.17 and 1.136(a), Appllcant(s) 
respectfully petition(s) for a two <2) month extension of time for 
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filing a reply in conneccion with th. present application, and the 

required fee o£ ?410.00 is attached hereto. 

If necessary, the Con^issioner Is hereby authorized in this, 
concurrent, and future replies, to charge pay^nt or credit any 
overpayment to Deposit Account No. 02-2448 for any additional fees 
required under 37 C.F.R. « 1.16 or 1.17, particularly, extension o£ 
time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

Slittery, #2b,iBU 

tJ\rZ^ P.O. Box 747 

/X^/ K Falls Church, VA 22040-0747 

JMS/REG/irrt) ^^^^ 205-8000 

1624-0132P 

Attachment: Substitute specification and Specification with Hand- 
written changes 
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New Gymnemic Acid Derivatives, their Preparation, Pharmaceutical 
Composition Containing them, and Their Medical use 

Field of The Invention 

This invention relates to new Gymnemic acid derivatives, lixeir preparation, 
pharmaceutical composition or extract which contains them, and their medical 
use, especially the use in the prevention or treatment of the diseases 
associated with hyperglycemia, hyperlipidemia and platelets aggregation. 

Rack ^roun^i of The Re lated Art 

A lot of smdies on Gymnemic Acid derivatives have been done and all of 
these Gymnemic acid derivatives are from the plant called Gymnema cane, 
which is classified as Gymnema sylvestre. R. Br. In India, it has been used to 
treat swelling, snake venom toxin, malaria, as a diuretic or to lower blood 
sugar level. Yet the Gymnemic acid derivatives and their biological activity 
mentioned in this invention haven't been reported up to this date. 

Snmmarv of The Invention 

The object of this invention is to find new Gymnemic acid derivatives and 

develop their medical use. 

The inventors have found out new Gymnemic acid derivatives of formula I 
or II and also their medical use, especially in treating hyperglycemia, 
hyperiipidemia and platelets aggregation. The invention is now performed 
based on the discovery mentioned above. 

In the first part, this invention concerns Gymnemic Acid derivatives 

formula I or II, 
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R3 symbolizes the following radical, 




R2 is H or the following radical, 




or pharmaceutically base addition salt thereof. 

The second part of this invention relates to pharmaceutical composition which 
contains at least one kind of Gymnemic Acid derivative of formula I and/or II 
or phannaceutical base addition salt thereof as active ingredient, 
phai-maceutical carrier and excipient. 

The third part of the invention involves Gymnemic Acid exti-act 
12.5-40wt% of which is Gymnemic Acid derivative of formula I and/or II. 

Another part of this invention relates to pharmaceutical composition for the 
prevention or treatment of the diseases associated with hyperglycemia, 
hyperlipidemia and platelets aggregation, which contains at least one kind of 
Gymnemic Acid derivative of formula I and/or II or pharmaceutical base 
addition salt thereof as a active ingredient, pharmaceutical carrier and 
excipient. 



Another part of the invention relates to a phannaceutical composition 
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the prevention or treatment of diabetes, which includes at least one kind of 
Gymnemic Acid derivative of formula I and/or II or pharmaceutical base 
addition salt thereof as an active ingredient, a pharmaceutical carrier and an 
excipient. 

Another part of this invention relates to pharmaceutical composition for the 
prevention or treatmem of elevated blood lipid level, which contains at least 
one kind of Gymnemic Acid derivative of formula I and/or II or 
pharmaceutical base addition salt thereof as a active ingredient, a 
pharmaceutical carrier and an excipient. 

Another part of this invention relates to pharmaceutical composition for the 
prevention or treatment of platelets aggregation, which contains at least one 
kind of Gymnemic Acid derivative of formula I and/or II or pharmaceutical 
base addition salt thereof as a active ingredient, a pharmaceutical carrier and 
an excipient. 

Another part of this invention relates to the preparation of Gymnemic Acid 
derivative of formula I and II or pharmaceutical base addition salt thereof, 
which includes the following steps: 

a) extracting the plant Gymnema cane with ethanol under reflux and then 
concentrating; 

b) extracting concennated liquid in step a) with cyclohexane, then 
extracting with n-butanol, concentrating to dryness under reduced pressure, 
and then obtaining an ointment; 

c) subjecting the ointment in step b) to silica column chromatography with 
eluent chloroform: methanol=90: 10-50:5 or 90:10-60:40, obtaining as eluem 
Gymnemic acid derivative of formula I and residue; 

d) subjecting the residue in step c) to C,, column chromatography with 
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elute as methanol/water (20/80-40/60), obtaining as eluate Gymnemic acid 

derivative of formula 11; 

e) if desired, converting the obtained Gymnemic acid derivative of formula 
I or II into pharmaceutical base addition salt with inorganic or organic base. 

Another part of this invention relates to a method of preparation of the 
extract containing Gymnemic Acid derivative of formula I and II which 
ranges from 12.5-40vs^%, which includes the following steps: 

a) extracting Gymnema cane leaves with 60-95% ethanol and 
concentrating, 

b) extracting concentrated liquid in step a) with cyclohexane, then 
extracting with n-butanol, and then concentrating the extract under reduced 
pressure. 

Another aspect of the invention relates to use of Gymnemic Acid 
derivative of formula I and II or the exU-act containing Gymnemic Acid 
derivative of formula I and II for the manufacture of medicament for the 
prevention or treatment of the diseases and conditions associated with 
hyperglycemia, hyperiipidemia and platelets aggregation. 

Finally, this invention relates to the method of preventing or treating the 
diseases and conditions associated with hyperglycemia, hyperiipidemia and 
platelets aggregation, which includes administrating a prophylactic or 
effective quantity of Gymnemic Acid derivative of formula I and II to a 
patient suffering from diseases or conditions associated with hyperglycemia, 
hyperiipidemia and platelets aggregation. 

The term "patient" in the invention refers to a mammal, including a 
human being, and especially a human being. 
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netailed Description of the Invention 

This invention relates to Gyirmeraic Acid derivative of formula I and H, 




HOGG 



Formula I 




wherein, R, is H or the radical represented by the following formula 



2' 3' 



6' 5" 



6 
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R3 is H, R2 is the following group, or 




R3 is the following group, 



HO 
HO 




OH 



H 



R2 is H or the following group, 



HO- 



HO 




OH 



or the pharmaceutical base addition salt. 

According to the invention, the pharmaceutical base addition salt of 
Gymnemic acid of formula 1 or II includes a salt formed with pharmaceutical 
inorganic or organic base. The inorganic base, for example, includes alkali or 
alkali earth metal hydroxide, alkali metal or alkali earth metal carbonate or 
bicarbonate, alkali metal may be selected from Li, Na, K, alkali earth metal 
may be selected from Ba, Mg, Ca etc. The organic base, for example, may be 
triethyl amine etc. 

According to this invention, the Gymnemic acid compound preferably is a 
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Gymnemic Acid compound of fonnula I wherein R, is H. 

According to the invention. Gymnemic acid compound prefers Gymnemic 
Acid compound of formula I wherein R, is the following radical. 



2* 3' 



According to the invention, the Gymnemic acid compound is preferably a 
Gymnemic Acid compound of formula II wherein R3 is H and R2 is the 
following radical. 




According to the invention, the Gymnemic acid compound is preferably a 
Gymnemic Acid compound of formula 11 wherein R3 is H and R2 is the 
following radical. 



HO- 



HO 
HO 




I"/ 



r 



OH 



According to the present invention, the Gymnemic acid compound is 
preferably a Gymnemic Acid compound of formula 11 wherein R3 is the 
following radical and R2 is H. 



HO' 
HO 




OH 



H 
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According to the invention, the Gymnemic acid compound is preferably 
Gymnemic Acid compound of formula II wherein both R3 and R2 are the 
following radicals respectively. 





According to the invention, the pharmaceutical composition contains at least 
one kind of Gymnemic Acid derivative of formula I and/or (I, a 
pharmaceutical carrier and an excipient. For example, the pharmaceutical 
composition may include, for example, 1.25-2.10wt% compound A. 
0 89-1.50wt% compound B, 2.40-3.80wt% compound C, 2.10-3.40wt% 
compound D, 2.74-4.60wt% compound E, and 3.24-5.40wto/o compound F 
(compounds A. B, C, D. E and F as defined in examples below.). This 
pharmaceutical composition can be administrated by gastrointestinal, 
parenteral or topical administration, such as oral, muscle, subcutaneous, 
peritonaeum, vein etc. The forms of drug suitable for gastrointestinal 
adminisn-ation are for example tablet, capsule, solution, suspension, powder, 
granulate etc. The forms of drug suitable for parenteral include injection 
solution, frozen dry powder for injection etc. The drug forms suitable for the 
topical use are for example, an ointment, cream, paste, patch, and spray. Of all 
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these forms, oral administration is preferred, and a capsule is the preferred in 
oral form. The pharmaceutical carrier or excipient of the pharmaceutical 
composition includes binding agent, filling material, wetting agent, 
disintegrating agent, surfactant, lubricating agent, diluting agent etc. If desired, 
a coloring agent, flavoring agent, solubilizer. buffer, etc are also used. The 
diluting agents in the invention include starch, dextrin, lactose, 
microcrystallinecellulose, silica gel, etc. Silica gel is preferred. The wetting 
agents includes water and ethanol, lubricating agents include talcum powder, 
and magnesium stearate. 

The pharmaceutical composition in the present invention can be produced 
by the known methods in this art. For example, by mixing Gymnemic Acid 
derivative of formula I and/or 11 or pharmaceutical base addition salt with 
pharmaceutical carrier and excipient. 

The dose of Gymnemic Acid derivative of formula I and 11 depends on 
many factors such as the character and seriousness level of the disease to be 
prevented or treated, sex, age, weight. Individual response, specific compound, 
administration route and times of administration. Generally the specific dose 
depends on the judgment of the physician. Generally speaking, tlie dosage of 
the pharmaceutical composition Gymnemic Acid derivative of formula I and 
II can be in the form of single dose and taken 1-4 times per day. 

According to this invention, the derivative or pharmaceutical base of the 
formula I Gymnemic Acid derivative can be prepared as follows: 

a) crushing dry leaves of Gymnema cane, then extracting three times with 
60-95% ethanol under reflux, two hours for each, combining the extracted 
liquid and concentrating under reduced pressure until there was no ethanol; 

b) extracting the concentrated mixtures in step a) for 3 to 6 times with 
cyclohexane, then extracting with n-butanol, concentrating to dryness under 
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reduced pressure, and obtaining dry extract; 

c) subjecting the dry extracts in step b) to silica gel column 
chromatography with an eluent mixture of chloroform and methanol in the 
ratio of 90:10 to 60:40, and obtaining derivatives of formula I, 

d) If desired, converting the derivative of formula I in step c) into a 
pharmaceutical base salt thereof 

According to this invention, the Gymnemic Acid derivative of formula 11 

can be prepared as follows: 

a) Crushing dry leaves of Gymnema cane, then extracting three times with 
60-95% ethanol under reflux, two hours for each, combining the extracted 
liquid and concentrating under reduced pressure until there was no ethanol. 

b) extracting the concentrated mixtures for 3 to 6 times with cyclohexane, 
then extracting with n-butanol, and concentrating to dryness under reduced 
pressure; 

c) mixing the dry extracts in step b) with raw silica gel; separating with thin 
layer chromatography on silica gel with a mixture of chloroform and 
methanol at a ratio of 90:10 to 50:50 as eluent, subjecting the residue after 
elution to Ci8 column chromatography with the eluent being methanol/water 
(20:80-40:60), and obtaining a deri vative of formula II; 

d) if desired, converting the derivative of formula 11 in step c) into the 
phaimaceutical base salt thereof. 

According to this invention, the extract products with 12.5-40 wt% 
Gymnemic Acid derivative of formula I and formula II can be prepared as 
follows: raw powder of Gymnema cane leaves were refluxed 1-4 times with 
60-95% ethanol, the amount of solvent for each is 6ml/g. and Uie extraction 
time is 1-3 hours. The extract mixtures were combined together and distilled 
under reduced pressure till there was no ethanol, the concentrated mixture was 
exti-acted with cyclohexane for 1-3 times, 500ml of solvent was used each 
time. Then the mixture was extracted for 1-3 times with 500ml n-butanol, all 
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the extract mixtures were combined and distilled under reduced pressure to 

obtain the desired product. 

This invention gives a further illustration by the preparation examples and 
biological activity experiment, but it does not infer any limitation to the 

invention. 

Example 1 

Preparation of compound A (Gymnemic Acid derivative of formula 1 
wherein the R, being H) and compound B (Gymnemic Acid derivative of 
formula I wherein the Ri being group as follow) 




lOOOg raw powder of Gymnema cane leaves were refluxed 3 times with 
60% ethanol . 6L of solvents were used for each extraction, and the extractions 
lasted for 2 hours for each time. The extract mixtures were combined together 
and distilled under reduced pressure until there was no ethanol, the 
concentrated mixture was extracted with 0.5L cyclohexane and butane for 3 
times. All the n-butane extract mixtures were combined and distilled under 
reduced pressure to obtain 64.0g dry extract product. 32.0g of the dry extract 
was added into 60g 60-100 mesh rough silica gel, and the mixture was 
vaporized to dryness on a water pan. 450g 200-300 mesh (m) silica gel was 
loaded into column by a wet method, then the treated sample was added to be 
subjected to column separation with elution by 90:10-60:40 mixtures of 
chloroform-methanol. 80mg of compound A and 60mg of compound B were 
obtained. 

The physical and chemical data of compound A and compound B were 

)2 
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showed as follows: 
Compound A: 



Amorphous powder: mp 198 - 202 ^C; [a].o°+l6.00 (cO.lO, MeOH); IR 
v.„«. 3414 (OH), 1724 (COOH). 1636 (C=C), 1458, 1380, 1054cm '; 'HNMR 
(500MH2, pyridin - d5) 50.86 (3H, s. Me). 0.95 (3H, s. Me), 1.01 (9H, s, 3x 
Me). 1.32 (3H, s. Me), 1.39 (3H, s. Me), 3.39 (IH, dd, J=4.3 and 1 1.8Hz, H - 
3a), 3.68 (IH, d, J=10.5Hz. H - 28a), 4.43 (IH, d. J=10.5Hz, H - 28b), 4.68 
(IH, m. H - 1 6a). 5.04 (IH, d, J=7.8Hz. H - 1 of gluconic acid), 5.26 (IH, brs, 
H -12); ''CNMR (125MHz, pyridin - d5), See table 1 and 2; FAB MS m/z 
657 [M+Na]^ 
Compound B: 

Amorphous; mpl92 - 195 °C; [a]2o''+27.2'* (c 0.15, MeOH); 
v„., 3444 (OH), 1724, 1700, 1635 (C-C), 1457, 1388, 1280. 1074, 
720cm-'; 'HNMR (500MHz, pyridin) 5 0.98 (3H, s. Me), 1.01 (3H, s. Me), 
1.02 (9H, s, 3 X Me), 1.07 (3H, s, Me), 1.30 (3H, s, Me), 1.34 (3H, s, Me), 
1.36 ( 3H, s, Me), 3.40 (IH, dd, J=4.5 and l2.0Hz, H - 3a), 3.70 (IH, d, 
J=l0.2Hz, H-28a), 4.42 (IH, d, J=l0.2Hz, H - 28b), 4.70 (IH, m, H - l6a), 
5.10 ( IH, d, J-7,8Hz. H- 1 of gluconic acid), 5.70 ( IH, dd, J=4.7 and 
12.3Hz, H - 21a), 7.47 (3H, overlap, H - 3', - 4' and - 5'), 8.25 (2H, dd, 
J=1.4 and 4.8Hz, H - 2' and - 6'); ''^CNMR (125MHz, pyridin - d5). See table 
1 and 2; FAB MS ra/z 777 [M+Na]\ 
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Title 1 : '^CNMR data of glucoside liquid of compound A and B 







Compound B 




Carbon atom 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Compound A 

38.8 

26.6 

89.0 

39.5 

55.7 

18.4 

32.9 

40.1 

47.1 

36.7 

23.8 

122.6 

143.9 
43.8 
36.7 
66.6 
41.1 


38.8 

26.6 

8 9.0 

39.6 

55.7 

18.4 

33.0 

40.1 

47.1 

36.7 

23.9 

123.1 

142.6 

43-7 

36.8 

66.4 

43.8 

44.2 




18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
Acyl r 
Acvl 2' 
Acvl 3' 
Acyl 4' 
Acvl 5- 


44.4 

47.1 

31.1 

34.3 

26.2 

28.2 

16.9 

15.7 

17.0 

27.2 

68.9 

33.4 

24.1 


47.2 

36.0 

75.6 

33.3 

28.2 

16.9 

15.7 

17.0 

27.0 

66.8 

29.2 

18.8 

131.6 

129.9 

128.9 

133.2 

128.9 

129.9 





Acvl 6' 
Acvl 7- 




166.3 
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Table 2: '^CNMR data of saccharide part compound A and B 



3-position substitution 



Glutamic acid\_ 



Gtutamtc acid 2 



Compound A 



107.3 



75.6 



Compound B 

107.3 



75.6 



Glutamic acid 



78.2 
73.5 



73.6 
77.7 



Glutamic acid 5 
Glutamic acid 6 



77.8 



173.1 



173.3 



Example 2: 

Preparation of Compound C (formula JI^ Gymnemic Acid derivative 
with R3 as H and R2 as follow group), ^ 




compound D (formula 11 Gymnemjc Acid derivative with R3 as 
follows and R2 as H), 




compound E(formula II Gymnemic Acid derivative with R3 as follow), 

^ ' 

' "d^ri^ '''' 

Hn-^ OH ^ 




R2 as follow and compound F(formuk II Gymnemic Acid derivative 
with R3 as H and R2 as follow) 




lOOOg raw powder of Gymnema cane leaves were refluxed for 3 times 
with 75% ethanol. 6.0L solvents were used. 2 hours for each time. The extract 
mixtures were combined together and distilled under reduced pressure until 
there was no ethanol, and the condensed mixture was extracted with 0.5L 
cyclohexane and butane for 3 times. All the n-butane extract mixtures were 
gathered and distilled under reduced pressure to obtain 72.0g dry extiact 
product. 36.0g dry extract substance was taken and added into 60g 60-100 
mesh rough silica gel, and the mixture was vaporized to dryness on a water 
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pan. 400g 200-400 mu silica for thin-layer separation were loaded into a 
column in a wet method, then the treated sample was added to undergo 
column separation with elution by 90:10-50:50 chloroform-methanol mixtures. 
130mg compound C, USmg compound D, 160mg compound E and 195mg 
compound F were obtained respectively. 

The physical and chemical data of compound C were shown as follows: 
Amorphous powder; mp206 - 209 °C; [ a ] 20° - 16.0 " ( c 0.11 . MeOH ); 
IR v..«.3424 (OH), 1735 (COOR), 1636 (C=C), 1457, 1034cm->; 'HNMR 
(400MHz, pyridin - d5) 8 0.82 (3H, s, Me). 0.87 (3H, s. Me), 0.91 (3H, s. 
Me), 0.97 (3H, s. Me), 1.07 (3H, s, Me). 1.20 (3H, s, Me), 1.23 (3H, s, Me), 
3.17 ( IH, dd, J=3.5 and 10.2Hz, H - 18), 3.30 (IH, d, J=3.9 and lL7Hz, H - 
3a), 5.37 (IH, brs, H - 12), '^CNMR (lOOMHz, pyridin - d5). See table 3 and 
4; FAB MS m/z 943[M+H]^ 

The physical and chemical data of compound D were shown as follows: 
Amorphous powder; mp 202 - 204 ; [ a l^o^^ - 3.2<' (c 0.15, MeOH ); 
IR v,^ 3410 (OH), 1710 (COOR), 1638 (C-C), 1458, 1036cm-'; 'HNMR 
(400MH2, pyridin - d5) 5 0.87 (3H, s, Me). 0.91 (3H, s, Me), 0.96 (3H, s. Me), 
1 02 (3H, s. Me), 1.10 (3H, s, Me), 1.24 (3H, s, Me), 1.29 (3H, s, Me), 3.30 
(IH, dd. J=4.5 and 11.5Hz, H - 3a), 5.38 (IH, brs, H - 12),^'^CNMR (lOOMHz. 
pyridin - d5), See table 3 and 4; FAB MS m/z 935[M+Nar. 
The physical and chemical data of compound E were shown as follows: 

Amorphous powder; mp212 - 215 °C; [ a ]20 - 9.6 ( c 0.20, MeOH); IR 
v„.ax3414 (OH), 1740 (COOR). 1636 (C^l 1460, 1364, 1044, 896cm '; 
'HNMR (500MHz. pyridin - d5) 5 0.85 (3H, s, Me), 0.90 ( 3H, s. Me), 0.94 
(3H, s. Me), 1.00(3H, s. Me), 3.19 (IH, dd, J=4.0 and 13.7Hz, H - 18), 
3.32(1H, d, J-4.4 and ll.7Hz, H - 3 a ), 5.40(1H, brs, H - 12 ), '^CNMR 
( lOOMHz, pyridin - d5). See table 3 and 4; FAB MS m/z 943 [M+Na]*. 
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The physical and chemical data of compound F were shown as follows: 

Amoiphous powder; mp209 - 211 °C ; [ a ]20 - 12.1*' (c 0.12. MeOH); IR 
v.^ 3424 (OH), 1734 (COOR). 1636 (C=C), 1458, 1047cm': 'HNMR 
(400MHz, pyridin - d5) 5 0.87 (3H. s, Me), 0.90 (3H. s, Me), 0.92 (3H, s, Me). 
1.00 (3H, s. Me). 1.09 (3H, s. Me), 1.22 (3H, s, Me). 1.26 (3H, s. Me), 3.20 
(IH, dd, J=3.5 and l3.6Hz, H - 18), 3.33(1H, d. J=4.4 and ll.SHz, H - 3 a ), 
5.39 (IH, brs, H-12). '^CNMR ( lOOMHz. pyridin - dS), See table 3 and 4; 
FAB MS m/z 1 1 27 [M+H]^. 
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Table3: "CNMR data of glucoside li^and of compound C-F 



Carbon atom 



1 



Compound C_ 



38.8 



26.6 



Compound D 



38.7 



26.7 



Compound E 
38.7 



26.7 



Compound F 



38.7 



26.7 



88.9 



39.4 



89.0 



89.0 



39.5 



39.5 



39.5 
55.8 



10 



11 



12 



13 



14 



15 



16 
17 



18 



19 



20 



21 



22 



23 



24 



25 



26 
27' 



28 



29 



30 



55.7 



18.4 



33.0 



39.8 



47.9 



36.9 



23.7 



122.9 



144.0 



420 
28.2 



23.3 



46.9 



41.6 



46.2 



30.7 



33.9 
32.5 



28.1 



17.0 



15.5 



17.4 



26.0 



176.4 



33.1 



23,6 



55.8 



55.8 



18.3 



33,1 
39.9 



18.5 
33.1 



48.0 



37.0 



23.7 



122.8 



144.4 



42.1 



28.2 
23.4 



46.5 



41.9 



46.1 



30.9 



34.4 



33.1 



28.2 



17.0 



15.8 



17.3 
26.1 



180.2 



33.2 



23.7 



39.9 



48.0 



37.0 



23.8 



123.0 



144.0 



42.1 



28.2 



23.4 



47,0 



41.7 



46.2 



30.8 



34.0 



32.5 



28.2 
17.0 



15.6 



17.5 



26.1 



176.5 



33.2 



23.7 



18.5 
33.1 



39,9 
48.0 



37.0 
23.7 



122.9 



144.1 



42.1 



28.2 
"23.4 



41.7 



46.3 
30.8 
34.0 



32.5 
28.3 



17.0 



15.6 



17.5 
"26.1 
176.5 
33.2 
23.7 
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Table 4- 'V>JX /re data of saccharic p art of compound C-F 
— ~ — I J Compound E 



3-postion 
substitution 



Glcl 



Compound C 



Glc2 



Glc3 



Glc4 



GlcS 



Glc6 



Glc'l 



Glc"2 



Glc'3 



Glc^_ 
"Gic'5 



Glc'6 



Xyll 



Xyl2 



Xyl3 



Xyl4 



Xyl5 



28 position 
substitution 



Glc"l 



Glc"2 



Glc"3 



Glc"4 



Glo"5 



Glc"6 



GlC'l 



Glo""2 



Glc"'3 



Glc'"4 



Cilc"'5 



Glc"'6 



106.9 



75.1 



7S.4 



71.6 



77.0 



70.4 



105.4 



75.5 



78.5 



71.7 



78.4 



62,7 



95.7 



74.1 



78.8 



71.0 



79.3 



62.1 



Compound D 



107.0 



75.0 



78-3 



71.5 



77.0 



70.4 



105.4 



75.6 



78.5 



71.6 



76.9 



69.8 



106.0 



74.9 



78.0 



71.1 



67-0 



107.0 



75.0 



78.3 



71.5 



77.0 



70-4 



105.4 



75.6 



78.5 



71.6 



76,9 



69.8 



106.0 



74.9 



78.1 



71.1 



67.1 



95.8 



74.1 
78-9 



71.1 



79.3 



62.2 



Compound F 



106.9 



75.2 



78.4 



71.5 



77.0 



70.5 



105.4 



75.6 



78.6 



71.7 



78.5 



62.6 



95.7 



73.9 
"78T 



70.9 



78.0 



69.3 



105.3 



75,2 



78.5 



71.7 



78.4 



62.7 



Biological activity exp eriments 

Example 1 

Effect of compound B on increasing blood sugar in rats caused by 
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sucrose 

Female SD rats fasted for 24 hours and were randomly divided into 
several groups. Test groups are given 50, 100, 200mg/kg compound B, and 
the positive-control group was given lOOmg/kg phenfoimin. The normal 
group, control group and blank group were given the same amount of water. 
The given medicine volume was lOmg/kg, after 30 minutes each group was 
given saccharose l/kg(5ml/kg) except the normal group, and blood was 
extracted from the eyes of rats after 30, 60 and 120 minutes respectively, the 
content of glucose in the serum was measured. 

The result was, after the rats were given saccharose for 30, 60 minutes, the 
value of blood sugar increased apparently. The compound B 200mg/kg and 
phenformin lOOmg/kg within 30 minutes can both reduce the increased value 
of blood sugar remarkably, and the strength of the two compounds was similar. 
See table 5 for the resuUs. 

Table 5: The effect of compound B on the increasing blood sugar in rats 
caused by sucrose 



( X±SD. n=10 ) 





dose (mg/kg) . 


Value of blood sugar ( mm 


lOl/L) 


group 
30minutes 


60 minutes 


120 minutes 






Normal eroup 




3.56±0.64 


4,12±D.72 


3.76±0.69 


control group 




1 6,58^0.87^ 


5.93;fcl.27^^ 


4.54i:137 


compound B 


-50 


6,03±0,86 


6.42;t0.78 


4.'26±1.03 


100 


5.l2iL29** 


5.77±1.09 


4.53±0.94 


200 


4.43±0.72'^* 


4.73±0.83** 


4.07^0.70 




100 


4.24±0.87** 


4.74=k0.90* 


4.79^1.03 


^P<0.01, compared with normal group; *P<0.05, *P<0.01, compared with control group. 
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Example 2 

The effect of compound B on the contents of Xa cholesterol in the serum 
of hyperlipidemia rats 

Male SD rats with a weight of 130-1 70g. normal group, was given 
common food, aher groups were given food having high lipid content 
(lo/ocholesterol, 10%lard, 0.3% cholic acid, 0.2% methylthio imidazole and 
88.5% common forage, made into a block.). For 14 sequential days, rats 
fasted for 12 hours were measured by reagent box method to obtain the 
contents of TG and cholesterol in serum. Then they were divided according to 
the value of blood fat content into different group. The experimental group 
was given 50, 100. 200mg/kg compound B. the positive-control group was 
given clofibrate lOOmg/kg, and the control group was given water. The given 
medicine volume was lOml/kg. for 10 days, each group was still given high 
fat forage for 5 days before being given medicine, and common forage was 
given in the later 5 days. The rats were fasted for 11 hours before being given 
the final administration and blood of each rat was extracted to obtain the 
content of TG and cholesterol in serum I hour after being given medicine. 

The results show that 10 days after rats were given forage having high 
grease, the contents of TG and cholesterol increased. Compound B 50, 100, 
200mg/kg and clofibrate lOOmgAcg can both reduced the contents of TG and 
cholesterol in blood serum of hyperlipidemia rats, and compound B 200mg/kg 
has the same effect as lOOmg/kg clofibrate in reducing hyperlipidemia, see 
table 6. 
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Table 6: The effect of compound B on the contents of blood lipid in 
hyperlipidemia rats 



O Cj^SP, n=9 - 101 



group 



dose (mg/kg) 



TG (mmo!/L) 



Normal 
group 



control 
group 



Before 
adminisiration 



1.02.-1:0.22 



2.64i0.82 



compound 
B 



clofibrate 



50 



100 



200 



100 



2.72±0.61 



2.54;t0.90 



2.72^.76 



2.51±0.77 



After 
administration 



L04±0.15 



3.04±0.93 



Total cholesterol (mmol/L) 



Before 
administration^ 
"2.43±0.41 



After 
administration 



2.41dt0.44 



L75J=0.53** 



1.37±0.40** 



2.72±0.74 



4.1ftiK).51 



1.99±0.47 



4.77;t0.63 



4,29±0,60 



4.02^0.59 



4.18=b0.6l 



4.33^.51 



3.92^0.58*" 



2.94^0.66^ 



231±0.74** 



2.15±0.76** 



-F<0.01, compared ^ith normal group; -P<0.01, compared with control group 



Example 3 . i.u * 

Effect of compound B on blood platelet aggregation m rabbits 

Blood was taken from rabbit heart by puncture, to which was added 3.8 
o/o potassium citrate for anticoagulation (1:9). Centrifugation for 15 minute at 
lOOOrpm takes the upper layer as rich blood platelet plasma (prp), and then 
centrifogation for 10 minutes with 4000 rpm takes the supernatant as poor 
blood platelet plasma (ppp). Transfer ppp (200ul) to a nephelotube, and add 
into different concentrations of physiological brine solution lOul of tiie 
compound B. The final concentrations are respectively 250, 500, 1000 ^g/ml. 
] 0 jxl physiological brine of aspirin was added to a positive connol tube, then 
it was put into a measuring cell after wanning for 2 minutes at 37T. lOul of 
■ physiological brine solution of ADP sodium salt was added with stirring. The 
final concentration is l.OxlO^M. The maximal aggregation ratio on PAM-1 
type of blood platelet instrument was observed within 3 minutes. 

The result shows that the compound B 500, 1000 ng/ml and aspirin 
250Hg/nil obviously inhibit blood platelet firom aggregating. 
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drugs, and then general feedstuff in the next 5 days. Fasting of 11 hours is 
conducted before the last time of giving drugs. After giving drugs for 1 hour, 
blood vras taken and the content of ester and cholesterol in the blood serum 
was measured. 



Result 

The content of TG and cholesterol in the blood serum of rat elevates 
obviously after given high-fat feedstuff for 10 days. 50mg/kg, lOOmg/kg, 
200mg/kg of compound F and 200rag/kg clofibrate make the level of 
triglycerides and cholesterol in blood serum of rat with high-fat blood 
diseases lower. The action 200mg/kg of the compound F is the similar as to 
that of lOOmg/kg of clofibrate in the ftinction of lowering blood fat. (table 9) 

Table 9: The effect of compound F on the content of blood fat of rat with 
high-fat blood disease. (X±SD, n=9-l0) 



Group 


dose 
(mg/kg) 


triglycerides (mmol/1-) 


Total cholesterin (mmol/L) 


Before 
administration 


After 
administration 


Before 
administration 


After 
administration 


Normal 
group 




1.02:1:0.22 


L04±0.15 


2.43±0,41 


1.99±0.47 


Control 
group 




2.64i0.82 


3.04±0.93 


4.10i0.51 


4.77i:0.63 


compound B 


50 


2,72±0.61 


2.41^0.44 


4.29±0-60 


3.92±0.58** 


100 


2,54±0,90 


1.75±0.53** 


4-02±0.59 


~ 2,94i6.66** 


200 


2.72^.76 


137±0.40** 


4.18±0.61 


2.31±0-74** 


j Clofibrate 


100 


2.51±0-77 


2.72=t0.74 


4.33±0.51 


2.1S±0,76'** 



^^P<0,01, (compared with normalgroup); ♦*P<0.01(compared with control group) 

Example 6. Effect of compound F on blood platelet aggregation in rabbit. 

Take blood from rabbit heart by puncturing, add 3.8% of potassium 
citrate for anticoagulation (1:9), centriftige for 15 minutes at lOOOrpm, take 
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the upper layer as blood platelet rich plasma (prp), and then centrifuge for 10 
minutes at 4000rpm, and take supernatant as blood platelet poor plasma (ppp). 
The fmal concentration of compound F is respectively 250, 500, 1000 [xg/ml, 
and the final concentration is respectively 250, 500, 1000 ug/ml. Add lOul of 
physical brine of aspirin to the positive-control tube to a final concentration of 
250 ^ig/ml. and add 10^1 of physical brine to the control tube to a fmal 
concentration of 250 ^g/ml. Observe the maximal aggregation ratio on 
PAM-1 type instrument of blood platelet aggregation within 3 minute. 

The result shows that 500, 1000 Mg/ml of the compound F and aspirin 
250 ^tg/ml obviously inhibit the aggregation of blood platelet. 

Table 10: The effect of the compound F on aggregation of rabbit's blood 



**P<0.01 (compared with the control) 



piateieis in viiru. 

Group 


Final concentration 


Maximal aggregation 


Inhibition rate (%) . 


(jig/ml) 


rate (%) 




" Control 




47.9±5.2 




Compound F 


250 


43.6i7.0 


9.0 




500 


35.9i:4.S** 


25.1 




1000 


27.8±4.8** 


42.0 


Aspirin 


250 


23.7±6.0** 


50.3 



Example 7 

Effect of compound B on blood sugar in normal mice. 

Male Kun Ming strain mice are divided into random experimental 
groups, and they respectively take orally the compound B at 50, 100, 
2000mg/kg. The positive control group orally took tolbutol at lOOmg/kg. The 
blank control group took orally same distilled water. The volume of medicine 
given is 20ml/kg, lasting 14 days. The test drug was administered (provided 
that they are pre-forbidden to give food 5 hrs before administration) after the 
days 1, 3, 7, 14 of administration. 3hrs after administration, blood (lOul) was 
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taken from the eyepit. The content of dextrose in serum was measured by 
reagent box. 
Result 

Compound B 50, 100. 200mg/kg by continuous administration for 14 
days has no obvious effect on blood sugar of normal mice, but tolbutol 
starting from day 3 of administration show obvious effect for lowering the 
blood sugar of normal mice. The resuh is also seen in table U. 



Table 1 1 . Effect of compound B on blood sugar in normal mice. 



**p<0.05, compared with control group 



Group 


Dose 
(mg/kg) 


Value of bl 


ood sugar 


1 


3 


7 


14 (day) 


control Group 




5.21±1.10 


7.10=tl.30 


8.56±0.74 


7.52^1.29 


compound B 


50 


5.84:fc0.94 


7,56=fc0.92 


8,51=tl.06 


8.27^.^ 


lOO 


6.48±1 -28 


7.73:fc2.26 


8.71±0.97 


7.45±1.59 


200 


6.41rfcK04 


6.28=bl.l9 


8.46±0.88 


7.86±U56 


tolbutol 


100 


6.48iL18 


5.22±0,80** 


6,62±0.96 


5.75^1.02** 
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What is claimed is 




& y 

R3 is H, and R3 symbolizes the following radical, or 
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R, is H or the following radical, 



HO- 




MO 



HO^ OH 



or pharmaceutically base addition salt thereof. 

2. Gymnemic Acid derivatives of claim 1, wherein Ri in formula I is 
hydrogen. 

3. Gymnemic Acid derivatives of claim l,wherein R, in formula I is a group 
of the formula: 

2' V 

■ — o— c— f r y 

e 5' 



4. Gymnemic Acid derivatives of claim 1, wherein R3 in formula II is 
hydrogen, R2 is group of formula: 





OH H OH 



5. Gymnemic Acid derivatives of claim 1, wherein in formula 11 is 
hydrogen, R2 is group of formula: 

.0 




6. Gymnemic Acid derivatives of claim 1, wherein R2 in formula II is 
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hydrogen, R3 is group of formula: 



HO 
HO 




OH ^ 



7. Gymnemic Acid derivatives of claim 1, wherein R3 in formula H is group 
of formula 




HO-^ OH 



R2 is group of formula: 




8. Pharmaceutical composition which contains at least one kind of Gymnemic 
Acid derivative of formula I and/or II or pharmaceutical base addition salt 
thereof as active ingredient, pharmaceutical carrier and excipient. 

9. Pharmaceutical composition for the prevention or treatment of the diseases 
associated with hyperglycemia, hyperlipidemia and platelets aggregation, 
which contains at least one kind of Gymnemic Acid derivative of formula I 
and/or II or pharmaceutical base addition salt thereof as a active ingrediem, 
pharmaceutical carrier and excipient. 

10. A composition of claims 1 or 2,which contains Gymnemic Acid derivative 
of fonnula I and/or II .wherein based on the weight of the composition, the 
content of compounds A, B, C, D, E and is 1.25-2.l0o/o compound A, 
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0.89-1 .50% compound B, 2.40-3.80% compound C. 2.10-3.40% compound D, 
2.74-4.60% compound E and 3.24-5.40% compound F. 

11. An extract of Gymnema sylevestre.R.Br which contains 12.5-40wt% 
Gymnemic acid derivatives of formula I and formula II. 

12. Use of Gymnemic Acid derivative of formula I and II or the extract 
containing Gymnemic Acid derivative of formula I and II for the manufacture 
of medicament for the prevention or treatment of the diseases and conditions 
associated with hyperglycemia, hyperlipidemia and platelets aggregation. 

13. A method of the preparation of Gymnemic Acid derivative of formula I 
and 11 or pharmaceutical base addition salt thereof, which includes the 
following steps: 

a) extracting the plant Gymnema cane with ethanol under reflux and then 
concentrating; 

b) extracting concentrated liquid in step a) with cyclohexane , then 
extracting with n-butanol. concentrating to dryness under reduced pressure, 
and then obtaining a ointment; 

c) subjecting the ointment in step b) to silica column chromatography with 
elute as chloroform: methanol=90: 10-50:5 or 90:10-60:40, obtaining 
Gymnemic acid derivative of formula 1 and residue; 

d) subjecting the residue in step c) to C.g column chromatography with 
elute as methanol/water (20/80-40/60), obtaining Gymnemic acid derivative 
of formula 11; 

e) if desired, converting the obtained Gymnemic acid derivative of 
formula I or II into pharmaceutical base addition salt with inorganic or 
organic base. 
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Abstract 

This invention relates to new Gymnemic acid derivatives, their 
preparation, pharmaceutical composition or extract which contams them, and 
their medical use, especially the use in the prevention or treatment of the 
diseases associated with hyperglycemia, hyperlipidemia and platelets 
aggregation. 



32 



APR-14-2003 MON 07:45 PM BSKB FAX NO. 7^058050 P. 53 

lQ--aiJG-2001 19 '56 f.C-PIT 



New Gymnenuc AcidI>erivatives,theirPreparation,Pharmaceu1ical 
Composition Containingfliem and Their Medical Use 

use especially the use in the prevention or treatment of the dwease. 
associated with hyperglycemia, hyperlipidemia and platelets aggregation. 

27f;;;;:;^^;^emic Add derivatives have been done and all ot 
thl oymnennc aod derivatives are from the plant called Gynanerna cane, 
w Classified . Gyn^ema sy.vestre. R. Br M f m^-a. « has e^ 
Tscd to treat swelling, snake venom toxin, malaria, as a d.uretic or ro lowe 
i sugar .eve.. Yet the Oymnemic acid derivatives and the. «cal 
activity mentioned in this invention haven . been reported up to|<^te. 

develop their medical use. 

llSnrnntinr invention J 

^^^^S'iiVGymnemic acid derivatives^onnula I or D 

and QurtheB/^^rr medical use. especially in treating byperglycemu. 
hypeSipideniia and platelets aggregation. Tt,e invennon . now pertormed 
based on the discovery mentioned above. 

in the first pan. this invention concerns Gynmem.c Ac.d der.vanves 

fonnula I or n. 
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is H, and R2 symbolizes the following radical. 
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R3 symbolizes the following radical, 

,0 




HO 

Ho-^ OH ft 



R2 is H or the following radical , 




or phannaceutically base addition salt thereof. 

The second part of this invention relates to phannaceutical composmon which 
contains at least one kind of Gymnemic Acid derivative of fonnula I and^or 1 
or phannaceutical base addition salt thereof as active ingredient, 
phannaceutical carrier and excipient. 

The third part of the i^ivention involves Gynmemic Aod extract, 
12,5_40wt% of which is Gynmemic Acid derivative of formula 1 and/or II. 

Another part of this mvention relates to pharmaceutical composition for 
the prevention or treatment of the diseases associated w,th hyperglycemia 
hyperlipidemia and platelets aggregation, which contains at least one kind of 
Gymnemic Acid derivative of formula I and/or H or pharmaceutical base 
addition salt thereof as a active ingredient, pharmaceutical carrier and 
excipient. 

Another part of the invention relates to a pharmaceutical composiumi for 



APR-1 4-2003 MON 07:46 PM BSKB FAX NO. ^058050 P. 56 



10-PUG-20Q1 19: 57 CCPIT 



Q086iei6853761B P. 10 



the prevention or treatmem of Cdiabeuf ^bich include at least or>e kmd of 
Gymnem.c Acd derivative of formuil I artd/or II or ph^aceuncal base 
additior. salt thereof as^«ctive iagredient.6ffioinf arrier ande<c^>cr.t. 

Another part of th.s taventlon relatef^^^hannaceutica, -npo^*>- J" 
the prevex.tion or treatment cf^^^^^i Upid level, whtch cont^ns at ea^ 
one Hnd of Gymnetnio Add derivative of formula I and/or H or 
pharmaceuttcal base addition salt thereof as a acttve tngradtent. 
pharmaceutical carrier and^wcipient 

Another part of this invention relates to phannacentical composition for 
the prevent,on or treatment of p» aggregation, which contams at least 
one kind of Gymnemic Acid derivative of formula I and/or II or 
pharmaceuttcal base addition salt thereof as a acbve tngredtent, 
/ pharmaceutical carrier and^ipient. 

^" Another part of thts invention relates to the preparation of Gymnaratc Actd 
denvative of formula I and II or phaxmacetttical base addition salt thereof, 
which includes the foUowing steps: 

a) extracting the plant Qynmema cane with ethanol under reflux and then 



concentrating; ^ 
b) entracting concentrated liquid m step a) v«th cyclohexane^ . then - 
extracting with n-butanol. concentrating to dryness under reduced pressure, 
and then obtaining ^Ointment; J.^^,rA 
0 subjecting tl,e ointment in step b) to silica column chromatography wth • 
(elute as] chloroform. methanoWO: 10-50:5 or 90:1<V^O:40. obta.nmg^^^ 
Gvmneraic acid derivative offormula I and residue; r i ~, 

d) subjecting the residue m step c) to C,e column chromatography with&u^ asj , 
, methS/water (20/80-40/60). obtaining^Gymnemic acid derivative of formula 
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U; 

e) if desired, converting the obtained Gymnemic acid derivative of formula I or 
II into pharmaceutical base addition salt with inorganic or organic base. 

Another part of this invention relates to a method of preparaiion of the 
extract containing Gymnemic Acid derivative of formula I and H which rangei 
from 12.5-40wt%, which includes the following steps: 

a)extracting Gymnema cane leaves with 60-95% ethanol and 

concentrating, 

b)extracting concentrated liquid in step a) with cyclohexane, then extracting 
with n-butanol, and then concentrating the extract under reduced pressure. 

Another aspect of the invention relates to use of Gymnemic Acid 
derivative of formula I and n or the extract containing Gymnemic Acid 
derivative of formula I and H for the manufacture of medicament for tlie 
prevention or treatment of the diseases and conditions associated with 
hyperglycemia, hyperlipidemia and platelets aggregation. 

Finally, this invention relates to the method of preventing or treating the 
diseases and conditions associated with hyperglycemia, hyperlipidemia and 
platelets aggregation, which includes administratin^prophylactic or[treatmenti 
effective quanti^ of Gymnemic Acid derivative of formula 1 and H toghej ^ 
patient suffefd from diseases or conditions associated with hyperglycemia, 
hyperlipidemia and platelets aggregation. 



r ^ 



The term "patient" in the invention refers tp/mammal, includingj human 



being, and especially ^uman being. 
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nptailed Description of the Invention 



This invention 



relates to Gymnemic Acid derivative of formula I and n, 




\l lis 




Wlierein. Ri is H or the group of the foUowing formula 
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R3 is K Ri is the followmg group, or 




R2 is H or the foUowing group, 




Oti 



pharmaceutical base addition salt. 



According to the ^reseilt) invention, ^/pharmaceutical base addition salt of 
Gymnemic acid of formula 1 or II includes a salt formed ^vith pharmaceutical 
inorganic or organic base^.|moiganic base, for example, includes alkali or 
alkali earth metal hydroxide, 2kali metal or alkali earth metal carbonate or 
bicarbonate, alkali metal may be selected from Li> Na. K, alkali earth metal 
may be selected from Ba, Mg, Ca etc. The organic base, for example, may be 
triethyl amine etc. 

Accordina to tliis invention, (Gymnemic acid compound ^yprefers] 
Gymnemic Acid compound of formula I wherein Ri is H.y /_ j-? r^i^ 
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Acoordmg to thel pt^seriS invention. GT^nermc acid compound prefers 



J' 



6' 5- 



,4 V/C'''S 



Accord.n. to the ftresen^ inven^on. /"oiU acid -P-a/^^ 
Oymnem.c Add compound of Jor««Ja Wr™ as H and R.^s^e 

following radical. 



r 



/ 




According to .he [pre.e^ invention, ^emic ^gj^^ 
Gymnem:c Add c^ound of formula H whercm R3£a^5|i _and R, ,as:^e 

following radical. 




the/presentlinvention,rGymnemic acid compound/prefers] 
L- _ . TV ...1 T?./'ocitVip. follovvine radical 



According to it- - 

Gymnem.c Acid coijpound of formula H wherem B^las^^e foUowmg 

and ^2^^- 



HO 
HO 



OHH 



8 
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According to the a>resent>ventioii, /Gymnemic acid compoundygrefers7 
Gymnemic Acid compound of formula D wherein both R3 and R2 /as^^je 
following radical|respectively. 





According tolthig^An'vention, the phaimaceutical composition^entiotied liere/ 
contains at least one kind of Gymnemic Acid derivative of formula I and/or il^ 
[and/pharmaceutical earner and/exd^ient. For example, the pharmaceutical 
composition may include, for example, l,25-2.10wt% compoimd A, 
0.89-1, 50wt% compound B, 2.40-3.80wt% compound C, 2.10-3.40wt% 
compound D, 2.74-4.60wt% compound E, and 3.24-5.40wt% compound F 
(compounds A, B, C, D, E and F as defined in examples below.). This^ ^t. 
pharmaceutical composition can be administrated by [gastro intestin^ 
parenteral or topical administration, such as oral, muscle, subci^taneous.^^ ^ 
peritonaeum, vein etc. The forms of dnig suitable for(^testin5/9ifministration 
are for example tablet, capsule, solution, suspension, powder, granulate etc. 
The forms of drug suitable for parenteral include injection solution, froz|n 
dry powder for injection etc. The drug forms suitable for die topicalp for 
exaiTiple,[oSrtment, cream, paste, patch, and spray Of ail these forms, oral 
administration is preferred. ^hili). capsule is | preferred m oral form. The 
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pharmaceutical carrier or excipient of the pharmaceutical composition^ ^^^ ^^ 
includes binding agent, filling i^aterial, wef agint, gcsititegratj/^nt ^'"''^'^ 
surfactant, lubricating agent .diluyagent etc. If desired,^olo)^ agent, flavoring _ 
agent, solubilizer, buffer ^etc, are also used. The diluting agents in the invention 
mckide starch, dextrin, lactose, microceUulose, silica gel, etc. ^(J glica gel is 
preferred. The wetting agents includes water and ethanol, lubricating agents 
include talcum powder,fearic magnesim^. 

The pharmaceutical composition in the present invention, can be produced 
by the imown methodf in this art. For example, j^mixf Gymnemic Acid 
derivative of formula I and/or II or pharmaceutical bale addition salt widi 
phannaceutical carrier and excipient. 

The dose of Gymnemic Acid derivative of formula I and n depends on 
many factors such as the character)(and seriousness level of the disease to be ^ 
prevented or treated, sex, age, weight, individual response, specific compound, 
administration route and times of administration. Generally the specific dose ^^ 
depends on the judgment of/^hysician. GeneraUy speaking, the dosage^tlie 
pharmaceutical composition Gymnemic Acid derivative of formula I and IT 
can be in the form of single dose and taken^^|4 times per day. 

According to this invention, the[br phaiim basegaidjof^^onnulal 
Gymnemic Acid derivative can be prepared as follows; ^ 

a) crushing dry leaves of Gymnema cane, then extracting three^ times with 
60-95% ethanol under reflux, two hours for each, combining [extracted liquid 
and concentrating under reduced pressure until there was no ethano][for us^, 

b) extracting the concentrated mixtures in step a) for 3 to 6 times with 
cyclohexane", then extracting with n-butanol, concentrating to dryness under 
reduced pressure, [b'fitaining dry extract, ^ady for as.^; 

c) subjecting the dry extracts in step b) to silica gel column chromatography 



10 
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with gkite %m7xuire of chloroform and methanol ^t^jSie ratio^90:l0 to 60:40, ^ 
obtaining derivatives, of formula I, 
d) If desii^d, converting the derivative of formula I in step c) into ^ 
pharmaceutical base salt thereof 

Accordmg to this invention, the Gymnemic Acid derivative of fonnula H can 
be prepared as follows: 

a) Crushing dry leaves of Gyninema cane, then extracting three^ times with 
60-95% ethanol under reflux, two hours for each, combining/Sxtracted liquid 
and concentrating under reduced pressure until there was no ethanol ready 
forus^. 

b) extracting Concentrated mixnjres for 3 to 6 times with cyclohexang ,, then 
extracting with n-buianol^^concentrating to dryness under reduced pressurCj^ 

[ready for us^, '"^^ 

c) mixing the dry extracts in step b) with raw silica gel; Subjecting! separati&» 
with thin layer chromat9graphy/of silica gel H; th^/inixmre of chloroform and 
methanol at the^ratio .90:10 to 50:50 as^S&Jt" 'subjecting the residue after gute} ' 
to CiR cokiran chromatography with §Uxte as] metli^l/water (20:80-40:60), ^ 

6^ obtainingperi vative of formula 11; ■/ ^^ ^ u /ir. f 

d) if desired, converting the derivative of formula H in step c) into 
pp\iarmaceutical base salt therof. 

According to this invention, the extract products with 12,5-40 wt% 
Gymnemic Acid derivative of formula I and formula 11 can be prepared as 
follows: raw powder of Gymnema cane leaves were refluxed y^times with 
60-95% ethanol the amount of solvent for each is 6ml/g, /"extract, time is 1-3 
hours. The extract mixtures were combined together and distilled under 
reduced pressure till there was no ethanol, the concentrated mixuire was 
extracted with cyclohexane for 1-3 times, 500ml |solvent^ was used fop) each 
time. Then the mix^re was extracted for 1-3 times^OQml ^ n-butanoi, all 
the extract mixmres were combined and distilled under reduced pressure to 



I ( 
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obtain the desired product. 

This invention gives a further Ulustration by the preparatioa exaiTiples and 
biological activr experiment, but it does not (meani) any limitation to the 

invention. 



Example 1 

Preparation of compound A (Gymnemic Acid derivative of formula 1 
wherein the Ri being H) and compomid B (Gymnemic Acid derivative of 
formula I wherein the Ri being group as follow) 




lOOOg raw powder of Gymnema cane leaves wer? retluxed/forj3 times 
with 60% ethanol, 6L)solvent^were used for ea^ Jo.^ each nme^ ,^ ,^ .^^ 

The extract mLXtures 4re combined together md distilfed under reduced 
pressure[tjll)/thrre was no ethanol, the concentrated mbcture was extracted 
with 0.5L cyclohexane and butane for 3 times. All the n-butane extract 
mktures were combined and distilled under reduced pressure to obtain 64.0g 
dry extract product. 32.0g/4 exUt[substance>as added into 60g 60-100 
mesh rough silica gel, (themixture was vaporized to diyness on a water pan. 
450g 700-300 mesh (m) silica gel were loaded into column by a wet method, ^ 
thenftr^afed sample was added to be subjected to column separation withgute^ I lu i 1.^ 
[ai) 90;10-60;40[^f"}mixtures of chlorofomallnB) methanol.^b:turesj,80mg ^ 
compound A and 60mg(compound B were obtained. 

The physic^'and chemi^^daia of compound A and compound B were 



1 

showed as follows 



Compound A: 
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Amorphous powder: mpl98 - 202'C ; [a]2o^+16,0° ( cO.lO, MeOH ); 
IRv„„x3414 ( OH), 1724 (COOH), 1636 ( C=C). 1458, 1380, 
1054cm '^'HNMR ( 500MHz. pyridin - ds ) 80.86 ( 3H, s. Me ). 0.95 
(3H, s. Me), 1.01 (9H, s, 3 ''Me), 1.32 (3H, s. Me), 1.39 ( 3H, 
s, Me ), 3.39( IH, dd, J-4.3 and 11.8Hz, H - 3a ), 3.68( IH, d, J=10.5Hz, 
H - 28a ), 4.43 ( IH, d, J=10.5Hz, H - 28b ), 4.68 ( IH, m, H - 16a ). 
5.04 (IH. d, J=7.8Hz,H-l of gluconic acid), 5.26 ( IH, brs, H-12), 
'^CNMR (125MHz, pyridin -ds). See table 1 and 2; FAB MSm/z 
657[M+Na]'. 
Compound B: 

Amorphous; mpl92 - 195'C ; [a]20°+27.2« ( c 0.15. MeOH ); 
lRvn«x3444 ( OH ), 1724, 1700, 1635 ( C=C). 1457. 1388. 1280. 1074, 
720cm-^ toMR( 500MHz, pyridin ) 50.98 ( 3H, s, Me), 1.01 (3H, 
s, Me), 1.02 (9H, s. 3 ^UeX 1.07 (3H, s, Me), 1.30 (3H, s, Me). 
1.34 (3H, s, Me), 1.36 (3H, s. Me). 3.40 ( IH, dd, J==4.5 and I2.OH2, 
H-3a), 3.70 (IH, d, J=10.2Hz, H-28a), .4.42 ( IH, d, J=l0.2Hz. 
H - 28b I 4.70( IH, m, H - 16a ), 5.10( IH, d, J=7.8Hz. H - 1 of gluconic 
acid). 5.70 (IH, dd, J=4.7 and 12.3Hz, H-21a), 7.47 ( 3H, overlap, 
H-3', -4' and -5'), 8.25 (2H, dd, J=l .4 and 4.8Hz, H-2'and -6'); 
^^CNMR ( 125MHz, pyridin -ds). See table 1 and i^; FAB MSm/z 
777[M+Na]\ 
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Table 1 . .^^CNMR data of glucoside liquid of compound A and B 



Carbon aiom 


Compound A 


Compoiuid B 


1 


38.8 


38.8 


2 


26.6 


26.6 


3 


89.0 


89.0 


4 


39.5 


39.6 


5 


55.7 


33.7 




18.4 


18.4 


7 


32,9 


33.0 




40.1 


40.1 


q 


47.1 


47.1 


iO 


36.7 


36.7 


1 1 


23.8 


23-9 


12 


122.6 


123.1 


13 


143.9 


142.6 




43.8 


43.7 




36.7 


36.8 




66.6 


66.4 


17 


41,1 


43.8 


1 M 


44.4 


44.2 


1 0 


47.1 


47.2 


'>() 


31.1 


36.0 


9 1 


34.3 


75.6 


2'> 


26.2 


33.3 


23 


28.2 


28.2 


94 


16.9 


16.9 


OS 
^ >^ 


15.7 


15.7 




17.0 


17.0 


27 


27.2 


27.0 


28 


68.9 


66.8 


29 


33.4 


29.2 


30 


24.1 


18.8 


Acvl r 




131.6 


Aoyl 2' 




129.9 


AoyI3' 




128.9 


Aeyl 4' 




133.2 


Acyl 5' 




128.9 


Acyl 6' 




129.9 


Acyl 7' 




166.3 
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Table 2; "CNMR data of saccliariKpart.compound A and B 





Compound A 


Compound B 


Glutamic acid 1 


L07.3 


107.3 


Glutamic acid 2 


75.6 


75.6 - 


Glutamic acid 3 


78.2 


7a.2 


Gimamic acid 4 


73.5 


73.6 


Glutamic acid 5 


77.8 


77.7 


Glutamic acid 6 


173.1 


173.3 



Example 2: 

Preparation of Compound C (formula II Gymnemic Acid derivative 
with R3 as H and Ra as follow group), 




HO . ^ . 

compound D (formula 11 Gymnemic Acid . derivative witli R3 as 
follows and R2 as H), . 

H0->^ OH H 

compound E(formula II Gymnemic Acid derivative with R3 as follow), 

1 p." 




'5 HO 
HO 




PHh 



R2 as follow and compound F(formula II Gymnemic Acid derivative 
with R3 as H and R2 as follow) hcw 




OHH 



lOOOg raw powder of Gymnema cane leaves were retlipced for 3 times 
with 75% ethanol. 6.0L solvents were used, 2 hours for each time. The extract / 



mixtures were combined together and distilled under reduced pressur^|^il 
there was no ethanol, ^e condensed mixture was extracted with 0.5L 
cyclohexane and butane for 3 times. All the n-butane extract mixtures were 
gathered and distilled under reduced pressure to obtain 72.0g dry extract 
product. 36.0g dry extract substance was taken and added into 60g 60-100 
mesh rough silica gel, |the j^ixture was vaporized to dryness on a water pan^ < 
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400g 200-400 mu silica |gel H used a^^thin-layer separation^were loaded into 
coluinn in a wet tnetho<^then|d-eated sample was addecyundergo^rig?columii 
seoaration with I lelute a^ 90:10-50:50 chloroform-methanol mixtures,. 130mg 
compound C, llSmg compound D , I60mg compound E and \9:>mg 
compound F were obtained respectively. 
The physio^ and chemi^^data of compound C were shown as follows: 
Amorphous powder; mp206-209*C;[a]2o°'- 16.0'' (cO.ll. MeOH); 
IRv,nax3424(OH), 1735(COOR), 1636(C=<;). 1457, 1034cm-'; ^HNMR 
( 400MHz, pyridin-ds) 80.82 (3a S, Me), 0.87 ( 3H, s. Me), 0.91 
(3H, s, Me), 0.97 (3a s, Me), 1.07 (3a s, Me), 1.20 (3a s, 
Me), 1.23 (3a s. Me). 3.17 ( la dd. J=3.5 andl0.2H2, H-18), 
3.30( la d, J-3.9 and 11.7Hz, H-3a), 5.37(ia brs, H" 12), "CNMR 
( 1 OOMHz, pyridin - ds ). See table 3 and 4; FAB MSm/z 943[M+H] ' , 
The physic|^a^nd chemi^^'data of compound D were shown as follows: 
Amorphous powder; " mp202 - 204 'C ; [ajao^ - 3.2= ( c 0. 1 5, MeOH ); 
rRv„,a,3410(OH), 1710(COOR), 1638(CK:), 1458, 1036cm-'; 'HNMR 
(400MHz, pyridin - ds ) S0.87 ( 3a s, Me), 0.91 ( 3a s, Me ), 0.96 
(3a s. Me), 1.02 (_3a s, Me), 1.10 (3a s. Me), 1.24 ( 3a s. 
Me), 1.29 (3H, s. Me), 3.30 ( la dd, J=4.5 and II .5Hz, H-3a), 
5.38 (la brs, H-12), ^^CNMR( lOOMHz, pyridin-ds). See table 3 and 
4; FABMSm/z935[M+Na3\| 
The physic^ and chemi^ify data of compound E were shown as follows: 
Amorphous powder; ' mp212 - 215"C ; [ajao^ - 9.6° ( c 0.20. MeOH ); 
rRvma,3414 (OH), 1740 (COOR), 1636 (C=C), 1460, 1364, 1044, 
896cm-'; 'l-iNMR ( 500MHz, pyridin- ds ) 50.85 ( 3a s. Me), 0.90 ( 3a 
s. Me), 0.94 (3a s, Me). 1.00 (SH, s, Me), 3.19 ( IH, dd, J=4.0 
and l3,7Hz, H-18). 3.32 (IH, d. J=4.4 and 11.7Hz, H-3a), 5.40 (IH, 
brs, H-12), '^CNMR ( lOOMHz, pyridin-ds), See table 3 and 4; FAB 
MSm/z 943[M+Na]\ 
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The physi(£and chemi^ data of compound F were shown as follows: 

Amorphous powder; mp209- 2irC; [aho''- 12.r ( c0.12. MeOH); 
IRVn,ax3424(OH), 1734(COOR). 1636(C=C), 1458, 1047cm-'; ^HNMR 
(400MHz> pyridin-ds) 50.87 ( 3H, s. Me), 0.90 ( SH, s. Me), 0.92 
(3H, s. Me), 1.00 (3H. s, Me), 1.09 (3H, s. Me), 1.22 (3a s, 
Me), 1.26 (3H, s. Me). 3.20 ( IH, dd, J=3.5 and 13.6Hz, H-18), 
3 33( IH, d, J=4.4 and 11.5Hz, H-3a), 5.39( IH, brs, H" 12), ''CNMR 
( I OOMHz, pyridm - ds \ See table 3 and 4; FAB MSm/z 1 1 27 [M+H] ' . 
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Table3: CNMR data of glucoside ligand of compound C-F 



Carbon aiom 


Compound C 


Compound D | Compound E 


Compound F 


1 


38.S 


38.7 


38.7 


38.7 


2 


26.6 


26.7 


26.7 


26,7 


3 




89.0 


89,0 


89.0 


4 


39.4 


39.5 


39.5 


39.5 




55.7 


55.8 


55.8 


55.8 


6 


liA 


18.3 


18.5 


18.5 


7 


33.0 


33.1 


33.1 


33,1 


8 


39.8 


39.9 


39.9 


39.9 


9 


47.9 


48.0 


48.0 


48.0 


10 


36.9 


W f » V 




37.0 


11 


23.7 


7 


23,8 


23.7 


12 


122.9 




123 0 


122.9 


13 


144.0 


144 4 


144 f) 


144.1 


14 


42,0 


42 J 


42 1 


42 1 


15 


28.2 


28,2 


28 2 


28.2 


16 


23.3 




23 4 


23,4 


17 


46.9 


46 5 


47 n 


47.0 


18 


4L6 


41 9 


41.7 


41.7 


19 


46.2 


46 1 


46,2 


46.3 


20 


30.7 


30.9 


30 S 


30.8 


21 


33.9 




Jt-. V; 


34.0 


22 


32.5 


33.1 


32,5 




23 


28.1 


28,2 


28.2 


28.3 


24 


17.0 


17.0 


17.0 


17.0 


25 


15.5 


15.8 


15.6 


15.6 


26 


174 


17.3 


17.5 


17.5 


27 


26.0 


26.1 


26.1 


26. 1 


28 


176.4 


180.2 


176.5 


176,5 


29 


33.1 


33.2 


33.2 


33.2 


30 


23.6 


23.7 


23.7 


23.7 
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Table 4: ^^CNMR data of saccharic part of compoimd C-F 



0 



\ 


Compoimd C 


Compound D 


Compound £ 


Compound F 


GLcI 


106.9 


107.0 


107.0 


106.9 


Glc2 


75a 


75.0 


75.0 


75.2 


Glc3 


78.4 


78.3 


78,3 


78.4 


Glc4 


71.6 


71.5 


71.5 


71.5 


Glo5 


77.0 


77.0 


77.0 


77.0 


Glc6 


70.4 


70.4 


70.4 


70.5 


GlcM 


105.4 


105.4 


105-4 


105.4 


Glc'2 


73.5 


75.6 


75.6 


75.6 


Glc'3 


78.5 


78.5 


78.5 


78.6 


Glc'4 


71.7 


71.6 


71.6 


71.7 


GIc'5 


78.4 


76.9 


76.9 


78.5 




62.7 


69.8 


69.8 


62.6 


A,yix 




106 0 


106.0 




Vvl7 




74 9 


74.9 








78.0 


78,1 


- ■ -- ' ' ' "■" ' ' 






71.1 


7L1 








67.0 


67.1 














Glc" 1 


95.7 




95.8 


95.7 


Glc"2 


74.1 




74a 


73.9 


GIc"3 


78.8 




78.9 


78.7 


Glc"4 


71.0 




7ia 


70.9 


Glc"5 


79.3 




79.3 


78.0 


Glc''6 


62.1 




62.2 


69.3 


Glc^'M 








105,3 


Glc'"2 








75.2 


Glc"'3 








78.5 


Gl(;'"4 








71.7 


Glc"^5 








78.4 


Glc'"6 








62,7 



Biological activy experiments 

Experimenjf|[xample 1 

Effect of compound .B onJBi? increasing blood sugar in rats caused by 



sucrose . 
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Female SD rats fasted for 24 hours /Were /divided into several groups 



J 



T^^doffriy.- Test groups are given 50,100^00mg/kg compound B, /the 
positive-control group was given lOOmg/kg phenformin^jThe normal group , 
control group and blank group were given the same amount of watern, ]die , 
given medicine volunie was lOmg/kg, after 30 minutes each group was given 
saccharose l/kg(5ml/kg) except^^rmal group, and blood was extracted from 
the eyes of rats after 30, 60 and 120 minutes respectively, the content of 
glucose in the serum was measured. 

The result was, after the rats were given saccharose for 30 ,pO mmutes, 
the value of blood sugar increased apparently, The compound B 200mg/kg 
and phenforrain lOOmg^g within 30 minutes can both reduce the increased 
value of blood sugar remarkably, and the strength of the two compounds was 
similar. [Resuitl) see table 5|.^.^ .j.a 

Table 5: The effect of compound B on the increasing blood sugar in rats 
caused by sucrose , 



(X+SD. n=10) 



group 


dose 
( mg/kg) 


Value of blood sugar ^ mmcl/L ) 






30initi\ir&s 


60 minutes 


120 minutes 


Normal group 




3,36±0.64 


4.12±0.72 


3.76±0.69 


control jjroup 




6.58±0.a7^ 


5.JJ3±1.27^^ 


4.44±1.37 


compound B 


30 


6.03±0,86 


6.42±0.78 


4.26±1,03 


100 


5.i2±h29** 


5.77+1.09 


4.53±0.94 


200 


4.43±0.72** 


4.73x0,83** 


4.07+0.70 


phenformin 


lOO 


4,24±0.87** 


4.74±0.90'*^ 


4.79r:l.03 



-''^PO.OT, compared with normaf group; •P<0,05. '^P<0.01, compared with coutrol group. 
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^xperimentj^ample 2 

The effect of compound B on the contents of TG, cholesterol in/serum of 
hyperlipidemia rats ^ 

Male SD rats with\tha)^eight of 130-170g, normal group^was given 
common food^ other groups were given food having high lipid content 
(l%cholesterol, \0%lQid, 0.3% cholic acid, 0.2% methylthio imidazole and 
88.5% common forage, made into(block.)."*iy sequential^ todays, rats fasted 
12 hours were measure^ "fiy reagent box method to obtain the contents of TG 
and cholesterol m serum. Then they were divided according to the value of 
blood/gfease-into different group. The experimental group was given 50, 100. 
200mg/k^ compound B, the positive-control group was given clofibrate 
100mg/kg,^thejEonfro|^ou^^ given water^^tiie given medicine volume 
was lOml/kg, tor 10 days, .^feach group was still given high fat forage for 5 
days before/given medicine, i:gn^on forage was given in the later 5 daySjj^the 
rats were fasted' for 1 1 hours before being given the final administration and 
blood of^at were /extracted to obtain the content of TG and cholesterol m 
serum 1 hour after being given medicine. 

The results show that 10 days after rats were given forage having high 
grease, the contents of TG and cholesterol increased japparentl;^^ compound B 
50, 1.00, 200mg/kg and clofibrate lOOmg/kg can both reduced thejcojitents of 
TG and cholesterol in blood serum of hyperlipidemia rats, pompound B 
200mg/kg haveyTthJ same effect as lOOmg/kg clofibrate in reducing 
hyperlipidemia, see table 6 
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Table 6: The effect of compound B on the contents of blood lipid in 
hyperlipidemia rats 
( X+SD, n=9- 10) 



group 


dose 
( tng/kg ) 


TG ( inmoI/L ) 


Tot;il cholesterol ( mmol/L ) 


Before 
adminiscratLon 


After 
administralion 


admtm^ation 


After 
admimstiation 


Normfjl 
ftraup 




L02±0,22 


L04±0.15 


2.43±0.41 


1.9910.47 


control 




2.64±0.82 




4.10±0.51'^ 


4.77±0.G3^ 


compound 
B 


50 


2.72±0.61 


2,4I±0.44 


4.29±0.60 


3.92±0.58** 


100 


2.54±0.9Q 


1.75±0.33** 


4.02+0.59 


2.94±0.66** 


200 


2.72±0.76 


1,37±0.40** 


4.18±0.61 


2J]±0.74*'* 


clofihralc 


100 


2.51±0.77 


2.72±074 


4.33±0.51 


2,15+0.76** 



P<0.ni, compared with nonnal group: **P<0.01, compared with control group 



^xperimei^ ^ample 3 

Effect of compound B on blood platelet aggregation in rabbits 

irLitro. . ■■ ' '" / <.,.i 



Fake^ blood.frora rabbit heart wit|'5UHcture, -3.8 % potassium citrate for 



/er as 



articoagulation (1 :9)^,centrifugp 15 minute ifl^lOOOrpm^,tak^ upper laye 
rich blood platelet plasma (pip)^^gnd7^en^centrifugj 10 mmutes with « ' 
4000rpm^ take^ sufjematant as poor blood platelet plasma (ppp). Transfer 
PPP^pOuOio/nephdoAibe, and. add into different concentratlof^ physiological 
brine solution lOul of the compound B^t^^j concentratioi^^respectively 
250,500, 1 000|j,g/ml^' ^d^ physiological brine 110^1) of aspirin /to /positive 
control tubeLpijt'it into|measuring cell after warming tor 2 mmutes «l3J C, 
and-add intb^^sioiogical brine solutionl Oul of ADP sodium salt^with^^ , ^ ^ 
stirring^^mal concentration is l.OX 10^.{t)bserv3ihe maximal aggregation 



ratio on PAM-1 type of blood platelet instrument/within 3 minutes. 

The result shows that the compound B 500,1000ug/ml and aspirin 
250ug/ml obviously inhibit blood platelet from aggregating. 
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Table 7: Effect of compound B on blood platelet aggregation in rabbit (X+ 



3 / 

Group 


Final concentration 


Maximal aegnsgatiou 
ratio (%) 


Inhibition mtio 


control group 




47.9 ±5.2 




compound £ 


250 


43.6 ±7.0 


9.0 




500 


35.9+4.5«- 


25.1 




1000 


27.8 ±4.8** 


42.0 


Aspirin 


250 


23.7±6.0** 


50.3 



+* P<U.fl I .compared with control group 

j^xperimenti^ample 4 

Effect of compound F on blood sugar elevation in rat. 
Male Kun Ming strain mice are divided into randomly experiment*/ 
groups, /they respectively take-orally the compound Fp0,100,2000mg/kg^' ^ 
Tji& positive control group fespeetiveiy take^raffy glybenclamide 50mg/kg, /blank 
control group and nonnal control group takfi/Srally the same distilled water,, . 
the volume of medicine given is 20ml/kg, lasting 7 days. They are forbidden 
to give feedstuflr 10 hours before the l9St titne of administration Each group is 
given^dextrose s olution (2. 5g^kg (10ml/kg))except of normal control group.^ 



Beforehand after 30 minute of administration of dextrose, pick /blood/1 
from eyepit, (ineas ■ ^ - n:,. .. 

dextrose oxygenation enzyine 

c ^ tali 



!e content of dextrose in serum ,a ecording 4aIlig iway of 
Result J^fter mic^take^r^ dextrose io minuteg , [bfood sugar 



obviously ris(^ Botli the compbund F 100,200mg/kg and 50mg/kg ^bviouslj^ 
inhibit/'l3lood sugar in mice from rising. The function of the compound B 
200mg/kg and glybenclamide 500mg/kg ] lowering blood sugar is similar, 
which may be seen in table 8. 



i1 
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Table 8 



r 

Group 


Dose (mg/kg) 


Value of blood sugar 






0 minute 


30 minutes 


Normai 
group 




6.20±1.01 


6.64+1.04 


control 
Group 




6.55±1.16 


13.94+3.22 


compound 

CbI f 


50 


6.79 + 1.16 


12.01 + 1.88 




100 


6.09 + 1.34 


9.59±2.25** 




200 


6.42 ±0.99 


9.16±1.08** 


glybenclami 
de 


50 


4.48±0.83** 


8.18 + 1.72** 



P<0.01, compared with normal group: **p<0.01,compared with control group 



[^xperimenj^xample 5 

Effect of compound F on the content of triglycerides and cholesterol 
in the serum of hyperlipidemia rat. 

Male SD ra^with weighti of 130-170g/ The normal group 4^given general 
feedstuff, and the other groups are ^v^n high-fat (1% cholesterol, 10% pig 
oil 0.3% clolic acid ,0.2 % methylthio imidazole and 88.5 % normal feedstuff 
are made^stuff by oneself ).After the feedstuff is(in?run for 14 days and the 
rairerratits/Torbidden to eat for 12 hours, fcieasurer tlie content of triglycerides 
and cholesterol in rat's serum. (Ana then llie ratf ar^" grouped randomly 
according to blood Upid value ,The experiment group i«./given\tp thi^ 
compound F(^50,100;200mg/kg^i. the |G^tive-control %xo\i^')^^^^Mp>'^i'^^ ^ 
clofibrate-&lflpOmg/k^(dje^ontrol groupg_^iven distilled water'¥he[volumn)vo^'^''^^ 
of administration '\is giv^/ lOml/kg, lasting 10 days. Each group ^s} given 



24 



APR- 14-2003 HON 07:52 PN BSKB 



FAX NO. 7032058050 

4(^1068587618 



P. 31 



P. 77 



high-fat feedstuff in the gbimerpdays of giving drugs, and then general 
feedsmff in the next 5days.Fasting of 11 hours is conducted before die last 
time of giving drugs. After giving drugs for 1 hour,^e?b]oodyand(rneasure| 
the content of ester and cholesterol in the blood serum/i 



Result 

The content of TG and cholesterol in the blood serum of rat elevates 
obviously after given high-fat feedstuff for 10 days^Omg/kg, lOOmg/kg, 
200mg/kg of compound ^and 200mg/kg clofibrate make the level of 
triglycerides and cholesterol in blood serum of rat with high"-fat blood 
diseases lower. The action 200mg/kg of the compound P is the similar as to 
that of lOOmg/kg of clofibrate in the function of lowering blood fat (table 9) 

Table 9:the effect of compound/]^n the content of blood fat of rat with 
high-fat blood disease. (X±SD, n=9— 10) 



group 


dose 
(mg/kgD 


triglycerides (nunol/L) 


Total cholesterin 
Cmmoi/L) 


Before 
administratiou 


After 
administration 


Before 
administration 


After 
administration 


Norinai 
group 




l.02±0.22 


1.0410.15 


2.4310.41 


L.99±U.47 


Control 
group 




2.64±0.S2 


3.04±0.93 


4.10±0J1^^ 


4.77±0.63^'^ 


compound^ 

f 


50 


2.72±0.61 


2.41±0.44 


4,29*0.60 


3.92±0.5S** 


100 


2.54±0.90 


l.75±0.53** 


4.02±0,59 


2.94±0.66** 


200 


2.72+0.76 


l.37±0.40** 


4.18±0,61 


2.31±0.74** 


clofibraTe 


100 


2.51+0.77 


2.72±0.74 


4.33±0.51 


2.1510.76** 



*'^P<().0 1 , (compared witli nonnalgro»p)« ♦♦P<Q. Ol(comparcd with control group) 

[ExperimentaP (example 6, effect of compound ^ affec^on blood platelet 
aggregation in rabbit. " ^ p 



Take blood from rabbit heart by puncwring, 

2S 



,j3.8% of potassium citrate for 
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anticoagulation (1:9), centrifu|6gi&g 15 niinute3 ia- ^000ipm,take the upper 
layer as blood platelet rich plasnia(prp), And then centrifugjga 1 0 minutef mr ^ 
4000rpmirake supernatant as blood platelet poor pjasma(ppp).gie final 
concentration of compound (B^ |is revetive'Iy/ 250,500 1000 u g/ml, /final 
concentration is respectively250,500,1000ug/nil|^ ada lOul bf physical brine of 
aspirin to the positive-control tube to/ final concentration of 250 u g/xxilMd 
lOul of physical brine to(cj>ntrol tube to the/^final concentration of 250 u 
g/ml .Observe the maximal aggregation ratio on PAM-ltype instrument of 
blood platelet aggregation within 3 minute. 

The result shows that 500,1000^g/ml of the compound F and aspirin 
250p.g/ml obviously inhibit the aggregation of blood platelet. 



Table 10: the effect of the compound F on aggregation of rabbit's blood 
platelets in vitro. 



group 


Final uoncontxation 


Maximal aggregation 


Irluhilion rate ( % ) 




(|Ag/ail) 


rate ( % ) 




control 




47.9±5.2 




CQmpound F 


250 


43.6±7.0 


9,0 




500 


35.9±4.5*^ 


2!).l 




1000 


27.8i4.8** 


42.0 


ASpiriii 


250 


23.7±6.0*'* 


50.3 



♦*P<0.01(compared with the control) 



Experimental example 7 

Effect of compound B on blood sugar in normal mice. 
Male Kun Ming strain mice are divided into randomly- experiments I 
groups.^hey^ respectively take orally the compound B^100,2000mg/kg^ , 
positive control group respectivftly tRkft orally^ tolbutol ^l^Opmg/kg^^ ^ank^ 
control group (take3 /or§ll:j^ Sie^ame distilled water^_ the volume of medicine 



£1! 



given is 20ml/kg, lasting 14 days. tTh&y are administrated to)/test drug «/ ' 
(provided that they are pre-forbidden to give food 5 hrs before administration) 



after the days 1, 3, 7, 14 of administration. ^ftQ£^3hrs Gl^dministration, ficl^ 
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blood^Ou^^omg^epit^^easurithe content of dextrose in serum^accordiftg-to- 
-the-w^>^ reagent box. 

Result, ^ows thaS jpompound B 50, 100, 200mg/kg ^ contmucl^ i-^ ^-vf.,,,,,^, 
administration /1 4 days has no obvious efifect on blood sgar of normal^ibpiceT? e, 
but tolbutol starting from day 3 of administration show obvious effect for 
lowering the blood sugar of normal mice.|Result is also seen in table 1 1 . 

Table 1 1, Effect of compound B on blood sugar in normal mice. 

CX±SD, n=10) 



Group 


Dose 
(mg/kg) 


Value of blood sugar 


1 


3 


7 


14 (day) 


Control Group 




3.21±L10 


7.10±L30 


8.56 ±0.74 


7.52±1.29 


compound 6 


50 


5. 84 ±0.94 


7.56±0.92 


8,51±J.06 


8.27±0.66 




100 


6.48±1.2a 


7.73 ±2.26 


8.71 ±0.97 


7.45 ±1.59 




200 


6.41 ±1.04 


6.2S±1.19 


8.46±0.88 


7.86±L56 


tolbutol 


100 


6.48±1.1B 


5.22±0,80*'^ 


6.62±0.96 


5.75±1.02 



P<0.01,compared witli normal group; **p<0»01,comp3red with control group 
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What is claimed 

1 Gymnemic Acid derivative of general formula I or general formula n, 




R3 is H, and R2 symbolizes the following radical, or 




•R3 symbolizes the following radical. 



no-J^ OHH 
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R2 3S H or the following radical , 




or phannaceutically base addition salt thereof. 

2 .Gyninemic Acid derivatives of claim 1, wherein Ri in formula I is hydrogen. 
3.Gymnemic Acid derivatives of claim 1, wherein -Ri in formula I is a group of 
the formula: 




4 .Gymnemic Acid derivatives of claim 1, wherein R3 in formula II is hydrogen, 
R2 is group of formula: 




5. Gymnemic Acid derivatives of claim 1, wherein R3 in formula II is hydrogen, 
R2 is group of formula: 




6, Gymnemic Acid derivatives of claim 1, wherein R2 in formula IJ is hydrogen, 
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R3 is group of formula; 



OH 




7. Gymnemic Acid derivatives of claim 1, wherein R3 in formula II is group of 



8. Pharmaceutical composition which contains at least one kind of Gymnemic 
Acid derivative of formula I and/or H or pharmaceutical base addition salt 
thereof as active ingredient, phannaceutical carrier and excipient. 

9. Pharmaceuiical composition for the prevention or treatment of the diseases 
associated with hyperglycemia, hyperlipidemia and platelets aggregation, 
which contains at least one kind of Gymnemic Acid derivative of formula I 
and/or IT or pharmaceutical base addition salt thereof as a active ingredient, 
phai-maceutical carrier and excipient. 

1 d. A composition of claims 1 or 2, which contains Gymnemic Acid derivative of 
formula T and/or II. .wherein based on the weighe of tlie composition,lhe 
content of compounds A,B.C,D,E and is 1.25-2.10% compound A, 



formula 




Rj is group of formula; 
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0.89-1.50% compound B, 2.40-3.80% compound C, 2.10-3.40% compound D, 

2.74-4, 60% compound E and 3 .24-5 .40% compound F. 
11. A extract of Gymnema sylevestre.R.Br which contains l2.5-40wt% 

Gymnemic acid derivatives of formula I and formula n. 
,12 Use of Gymnemic Acid derivative of formula I and U or the extract 

containing Gymnemic Acid derivative of formula I and U for the manufacture 

of medicament for the prevention or treatment of the diseases and conditions 

associated with hyperglycemia, hyperlipidemia and platelets aggregation. 
13 . A method of the preparation of Gymnemic Acid derivative of formula I and 

11 or pharmaceutical base addition salt thereof, which includes the following 

steps: 

c) extracting the plant Gymnema cane with ethanol under reflux and then 
concentrating; 

d) extracting concentrated liquid in step a) with cyclohexane , then 
extracting with n-butanol, concentrating to dryness under reduced pressure, 
and then obtaining a ointment; 

c) subjecting the ointment in step b) to silica column chromatography with 
elute as chloroform: methanol=90:10— 50:5 or 90:10—60:40, obtaining 
Gymnemic acid derivative of formula I and residue; 

d) subjecting the residue in step c) to Cig colunm chromatography with elute as 
methal/water (20/80-40/60), obtaining Gymnemic acid derivative of formula 
II; 

e) if desired, converting- the obtained Gymnemic acid derivative of formula 1 or 
n into pharmaceutical base addition salt with inorganic or organic base. 



31 



APR- 14-2003 HON 07:53 PM BSKB FAX NO. 7032058050 P. 84 

lQ-AUG-2001 20:87 t^^Pl' sHB1068Se76ia P. 38 



Summary/Abstract 

This invention relates to new Gymnemic acid derivatives, tlieir 
preparation, pharmaceutical composition or extract which contains them, and 
their medical use, especially the use in the prevention or treatment of the 
diseases associated with hyperglycemia, hyperlipidemia and platelets 
aggregation. 
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